Phylogenetic analyses of Synechococcus strains (cyanobacteria) using sequences of 16S rDNA and part of the phycocyanin operon reveal multiple evolutionary lines and reflect phycobilin content.
The genus Synechococcus (cyanobacteria), while containing morphologically similar isolates, is polyphyletic and organisms presently classified as such require reclassification into several independent genera. Studies based on analysis of 16S rRNA gene sequences have shown that members of the genus Synechococcus are affiliated to three of seven deeply branching cyanobacterial lineages. In addition, some strains do not appear to be associated with any of these lineages and may represent novel clades. In this report, a cyanobacterial phylogeny based on 16S rDNA sequences, including 14 newly sequenced Synechococcus isolates, is presented. One newly sequenced Synechococcus strain (PCC 7902) did not have any close relatives amongst cyanobacterial isolates currently contained in 16S rDNA sequence databases and was only loosely affiliated to a cyanobacterial lineage in which no other Synechococcus strains were found. Three hot-spring Synechococcus isolates, including two that were newly sequenced in this study (PCC 6716 and PCC 6717), formed an additional cyanobacterial lineage. These results indicated that Synechococcus species are affiliated to five of eight deeply branching cyanobacterial lineages. Part of the phycocyanin (PC) gene sequence (cpc), including the intergenic spacer (IGS) between cpcB and cpcA and the corresponding flanking regions (cpcBA-IGS), was used to investigate relationships between closely related Synechococcus isolates. Previously described PCR primers did not amplify this region from the majority of strains under investigation, so a new set of primers was designed that allowed amplification and sequencing of the cpcBA-IGS and flanking regions from 38 Synechococcus species. Phylogenetic analysis of this region was largely consistent with that obtained from 16S rDNA sequence analysis and revealed a relationship between the primary PC DNA sequence and the phycobilin content of cells.